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INTRODUCTION 
Dental practitioners treating children are often faced 
with the question of when to initiate orthodontic treat-
ment. Preventive and interceptive orthodontics encourage 
treatment of young patients to guide developing maloc-
clusions into functional and aesthetic harmony. Success 
in early orthodontic treatment depends on accurate diag-
nosis. 
Dimensional growth of the arches anterior to the first 
permanent molar is essentially complete by the age of eight, 
years of age. 24 Therefore, two important factors in 
dentition alignment may be the arch length anterior to the 
first permanent molars and the mesiodistal crown diameter 
(MDCD) of the permanent teeth in the arch. 
Relationships of MDCD's in the primary dentition have 
received less attention than their permanent counterparts. 
Antomeric association of teeth appears to be high in both 
the primary and permanent dentitions. 1- 3 ,29 Moorrees and 
Reed26 have demonstrated a significant association between 
the mesiodistal width of the deciduous arch and the mesio-
distal width of the ensuing permanent arch. Other au-
thors 24 ,26 have demonstrated association between the MDCD 
of each tooth and its permanent successor. 
After eruption of permanent first molars and incisors, 
arch length available for cuspids and premolars is a very 
important factor in alignment of the permanent dentition. 
Different systems have been developed for prediction of 
unerupted canine and bicuspid mesiodistal widths in· this 
"mixed dentition". One is dental radiography. Nance 31 
measured the mesiodistal widths of the cuspid and bicuspids 
in dental radiographs. He compared this sum with available 
space measured directly from dental casts. Staley and 
Hoag33 used the radiographic width of the maxillary second 
premolar to predict the mesiodistal width of the maxillary 
cuspid and premolars through multiple regression equations. 
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Another approach uses the mesiodistal size of erupted 
permanent teeth in the mouth for prediction of unerupted 
cuspid and premolar widths. Huckaba,18 and Ballard and 
Wylie7 noted a correlation in proportional tooth size in 
human teeth. Ballard and wylie7 , and Moyers 28used the 
combined mesiodistal widths of the mandibular incisors for 
prediction of combined MDCD of the unerupted canines and 
premolars through correlation coefficients and prediction 
tables. Tanaka and Johnston36 stated the MDCD of unerupted 
canines and premolars can be predicted with some accuracy by 
adding one half the width of the mandibular incisors and 
11.0 mm. for the maxillary and 10.5 mm. for the mandibular 
arch. 
Hixon and Oldfather's17 mixed dentition analysis used 
radiographic and cast measurements for prediction. The 
mesiodistal width of mandibular central and lateral incisors 
on the same side were combined with the radiographic MDCD of 
the unerupted premolars. Prediction charts were used to 
estimate the sum of the mandibular cuspid and premolars on 
a side. 
Although various alterations on these basic techniques 
have been proposed,20,32-35,40 none has proven consistently 
superior in predictive quality or has gained superior 
acceptance in the dental community. 
The purpose of this study is to investigate the rela-
tionship of MDCD's in both the permanent and primary 
dentitions, using a longitudinally collected series of 
dental casts, with the aim of improved diagnosis in early 
orthodontic techniques. Due to a lack of radiographs in 
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the study sample, only mathematical means of prediction will 
be considered. The hypotheses being tested in this project 
are: 1. there is no difference in MDCD between teeth of 
males and females, 2. no association exists between the MDCD 
of a primary tooth and the MDCD of its permanent successor, 
3. there is no association between the MDCD arch length of 
the primary and the ensuing permanent dentition, 4. as-
sociations between the MDCD of groups of teeth in the 
permanent dentition are not influenced by the sex of the 
individual. 
REVIEW OF THE LITERATURE 
In a study of dental growth and development, the 
investigator must possess a basic understanding of processes 
involved. Therefore, a review of the genetics of dental 
growth and development is provided. The objective is not a 
comprehensive study, but rather a brief overview of factors 
clinically significant in prediction of tooth size. 
Townsend37 states,"It is most likely that a form of 
morphogenic influence exerts a coordinating effect to 
produce an overall harmony of size in the human dentition". 
This coordinating influence is thought to be the result of 
the phenotypic expression of genes contained in the X and Y 
chromosomes. 1- 6 ,11-15,38 The XY male's teeth are larger 
than the XX female's.11-15,23-27,29 The location of the 
genes for dental development has not been demonstrated in 
the X chromosome, but is contained in the long arm of the Y 
chromosome; males with deletion of the long arm of the Y 
chromosome develop smaller teeth than males with a complete 
Y chromosome. 2 Garn11 ,12,14 reports correlations between 
teeth and groups of teeth are higher in the XX female than 
the XY male. 
Moyers 29 reports crown size difference between sexes, 
but makes no tests or comment as to the significance of 
these findings. Moorrees 23 - 27 reports, "teeth crowns of 
males are invariably broader than those of females", and 
this difference is, "larger for permanent than for deciduous 
teeth". He continues,"the difference is more pronoun-
ced in the canine than for any other tooth in both denti-
tions".23 
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MDCD of a primary tooth does show an association with 
the MDCD of the following permanent tooth, but this as-
sociation has been considered too weak to be clinically 
predictive. 27 However, associations between mesiodistal 
diameters of groups of teeth tend to be higher than those of 
individual teeth,"size of individual teeth may vary but 
the size of tooth groups is less effected by enviromental 
influences".26 Increased correlations between tooth groups 
is supported by the concept of morphogenic fields in the 
human dentition. 
Morphogenic fields explain the morphological gradients 
and patterns observed in a series of similar structures with 
similar basic forms, such as human teeth. "Morphogenic 
fields are considered to pertain to specific regions under 
direct genetic control which determine the differentiation, 
growth and final morphology of structures developing within 
a specific field.,,37 
The Field Concept applies to the process of dental 
development. In 1939, Butler9 analyzed morphodifferentia-
tion of teeth in fossil mammals and postulated three 
distinct fields corresponding to incisor, canine and molar 
groups. He theorized that each group was under genetic 
control but the amount of genetic control varied between 
groups. Dahlberg,lO in 1945, described four fields in the 
6 
human dentition: incisor, canine, premolar and molar. The 
most stable tooth in each field was the tooth nearest the 
center of overall genetic influence. The key teeth were, 
maxillary central incisor, cuspid, first premolar and first 
molar, and lateral incisor, cuspid first premolar and first 
molar in the mandible. This accounts for the high incidence 
of agenesis or anomalous crown morphology of maxillary 
lateral incisors, mandibular central incisors, maxillary and 
mandibular second premolars, and third molars. 37 
Garn11 proposed a variation of the field concept 
showing the tooth nearest the midline in each class as least 
variable in size. Distal teeth in each class were most 
susceptible to environmental influences resulting in 
more variation in mean crown diameters. 
In 1947 Ballard and wylie7 published Mixed Dentition 
Case Analysis - Estimating the Size of Unerupted Teeth, 
proposing the use of lower incisors for prediction of 
MDCD of mandibular cuspids and premolars. Cases were 
measured from dental casts to within one-quarter millimeter 
with dividers and transferred to a card. No deciduous teeth 
were measured. The correlation coefficient of the mesio-
distal sum of the mandibular incisors and the mandibular 
cuspid and premolars was +0.64. From this data a regression 
equation was derived: 
X = 0.527Y + 9.41 
where X equals the sum of the canine, first premolar, and 
second premolars of one side of the mandibular arch, and Y 
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equals the sum of the mandibular four incisors. Standard 
error of the estimate was not calculated. However a 
clinical trial of sixty subjects revealed 0.6 millimeters of 
error or 2.6%. As would be expected when no levels of 
confidence have been calculated, estimates were equally 
distributed between over and under-prediction. 
Griewe16 continued the investigation of correla-
tions between groups of teeth in his 1949 State University 
of Iowa thesis, Tooth Size and Symmetry in the Human 
Dentition, under the direction of Robert E. Moyers. A 
finely pointed Boley gauge with vernier calibrations was 
used to measure MDCD of incisors, cuspids and premolars from 
dental casts. No deciduous teeth were measured. Cor-
relation coefficients between the sum of mandibular incisors 
and the sum of the cuspid and premolars on a side was 
determined to be 0.498 and 0.503 mandibular and maxillary. 
No attempt was made to derive either regression equations or 
prediction tables. The relationship of each tooth in the 
arch to its antimer and the relationship of lateral halves 
of the arch were also studied. No significant differences 
were found between right and left teeth either in mesio-
distal tooth size or lateral halves of the arch. Less 
discrepancy was noted between halves of the arch than 
between individual teeth. 
In 1958, Moyers 28 published Handbook of Orthodontics: 
for the Student and General Practitioner. Included were 
probability charts for prediction of the sum of maxillary 
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and mandibular cuspid and premolar MDCD from the MDCD sum 
of the mandibular incisors. (Figure 1) The tables used 
levels of confidence such that if one knows the size of the 
mandibular incisors and the space available, he can deter-
mine the chances, expressed as a percentage, of sufficient 
room for alignment of cuspid and premolars. Unfortunately, 
"the Moyer's equations, not to mention the sample from which 
they were calculated have never been characterized in the 
literature" and "the size of the confidence intervals have 
never been validated in another study sample".36 
PROBABILITr CHART FOR PREDICTIlIl THE SUM OF THE WIDTHS OF ~ FROM 2i7i2 
~ • 19.5 20.0 20.5 21.0 21.5 22.0 22.5 2,.0 2'.5 24.0 24.5 25.0 
9~ 21.6 21.8 22.1 22.4 22.7 22.9 2,.2 2'.5 2,.8 24.0 24., 24.6 
85~ 21.0 21.' 21.5 21.8 22.1 22.4 22.6 22.9 2,.2 2'.5 2'.7 24.0 
75~ 20.6 20.9 21.2 21.5 21.8 22.0 22., 22.6 22.9 2,.~2,.4 2'.7 
65~ 20.4 20.6 20.9 21.2 21.5 21.8 22.0 22., 22.6 22.8 2'.1 2,.4 
5~ 20.0 20., 20.6 20.8 21.1 21.4 21.7 21.9 22.2 22.5 22.8 2'.0 
'5~ 19.6 19.9 20.2 20.5 20.8 21.0 21., 21.6 21.9 22.1 22.4 22.7 
25~ 19.4 19.7 19.9 20.2 20.5 20.8 21.0 21., 21.6 21.9 22.1 22.4 
15~ 19.0 19.' 19.6 19.9 20.2 20.4 20.7 21.0 21.' 21.5 21.8 22.1 
5~ 18.5 18.8 19.0 19.' 19.6 19.9 20.1 20.4 20.7 21.0 21.2 21.5 
PROBABILITr CHART FOR PREDICTIlIl THE SUM OF THE WIDTHS OF m FROM 21/12 
!2i7I2 = 19.5 20.0 20.5 21.0 21.5 22.0 22.5 2,.0 2'.5 24.0 24.5 25.0 
95~ 21.1 21.4 21.7 22.0 22.' 22.6 22.9 2'.2 2'.5 2,.8 24.1 24.4 
'85~ 20.5 20.8 21.1 21.4 21.7 22.0 22., 22.6 22.9 2,.2 2'.5 2,.8 
75S 20.1 20.4 20.7 21.0 21.' 21.6 21.9 22.2 22 .. 5 22'~'!J,;11 ~,.4 
65~ 19.8 20.1 20.4 20.7 21.0 21., 21.6 21.9 22.2 22.5 22.8 2,.1 
5~ 19.4 '19.7 20.0 20., 20.6 20.9 21.2 21.5 21.8 22.1 22.4 22.7 
'5~ 19.0 19.' 19.6 19.9 20.2 20.5 20.8 21.1 21.4 21.7 22.0 22., 
25~ 18.7 19.0 19.' 19.6 19.9 20.2 20.5 20.8 21.1 21.4 21.7 22.0 
1~ 18.4 18.7 19 .. 0 19., 19.6 19.8 20.1 20.4 20.7 21.0 21., 21.6 
5~ 17.1 18 .. 0 18., 18.6 18.9 19.2 19.5 19.8 20;1 20.4 20.7 21.0 
aaPAIIT •• NT 0 .. OIlTNOOOMTICI SCHOOl. 0" DeNTIST"" UNIV ..... Ty 0" "'CNUIAII 
Figure 1 - Moyers'* prediction tables. 
* Moyers, R.E.: Handbook of Orthodontics, (1st ed), 
Year Book Medical Publishers, Chicago, pp. 148, 1958. 
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The Dentition of the Growing Child: a Longitudinal 
Study of Dental Development Between the Ages of 3 and 18, 
was published by Moorrees 23 in 1959. The degree of associa-
tion between individual MDCD's of the deciduous and perman-
ent teeth of each class was low to moderate, with cor-
relation coefficients ranging from +0.23 to +0.65. The 
highest correlation was found between the MDCD's of the 
primary and permanent maxillary central incisors; r=+0.56 
for males and r=+0.65 for females. In a related study, he 
found that correlation coefficient between the size of the 
mandibular central and lateral incisors and the sum of the 
cuspid and premolars on the same side was +0.58. 26 However, 
this figure was arrived at with no regard given to the sex 
of the individual. 
Lysel122 , in 1960, conducted a longitudinal study of 
100 dental casts of the Swedish population of Stockholm. 
Intra-and inter-alveolar mesiodistal crown size correlations 
of individual teeth were generally in agreement with those 
of Moorrees23 - 26 with coefficients ranging from r=+0.30 to 
r=+0.45 for girls, and r=+O.31 to r=+O.53 for boys. He also 
demonstrated an agreement between the right and left sides 
with respect to the mesial and distal crown diameters of 
permanent teeth. In the maxillary arch r=+O.76 for males 
and r=+O.56 for females, and in the mandioular arch r=+0.75 
for males and r=+O.72 for females. Lysell concluded 
that: "If the difference in combined crown diameters for one 
side is known, the values for the other can be estimated 
with a fair degree of accuracy. Similarly, if the differ-
ences for one jaw are known, those for the other can be 
ascertained. ,,22. 
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Moyers' prediction tables were reviewed by Johnston and 
Tanaka36 in 1974. Casts of orthodontic patients of European 
ancestry less than twenty years old were used with no 
mention of gender. The correlation coefficient between the 
sum of the mandibular incisors and the size of the maxillary 
cuspid and premolars was +0.625 and +0.648 for the man-
dibular cuspid and premolars. A regression equation was 
formed from: Y = A + BX, where X equals the measured width 
of the four mandibular incisors and A and B are regression 
constants. The values calculated were A = 10.41 and B = 
0.51 in the maxilla and A = 9.18 and B = 0.54 in the 
mandible. "These regression coefficients that were cal-
culated were remarkably similar to those of Ballard and 
Wylie, (mandible A = 9.42 and B = 0.527) and Moyers (by 
inference: maxilla A = 9.23 and B = 0.55, mandible A = 7.82 
and B = 0.60)".36 Prediction tables were created that were 
almost identical to those of Moyers. (Figure 2) 
The authors concluded that "the size in millimeters of 
the unerupted canines and premolars at the seventy five 
percent level of confidence can be predicted by taking half 
. 
the width of the mandibular incisors and adding 11.0 for the 
maxillary teeth and 10.5 for the mandibular teeth.,,36 
Probability table for predicting the widths of maxillary canines, first premolars, and 
second premolars from mandibular lateral and central incisors in millimeters. 
Mandibular lateral and central incisors 
20.5 21.0 21.5 22.0 22.5 23.0 23.5 24.0 24.5 25.0 25.5 26.0 26.5 27.0 
95% 22.2 22.5 22.7 23.0 23.2 23.5 23.7 24.0 24.2 24.5 24.7 25.0 25.2 25.5 
65% 21.7 21.9 22.2 22.4 22.7 22.9 23.2 23.4 23.7 24.0 24.2 24.5 24.7 25.0 
75% 21.4 21.6 21.9 22.1 22.4 22.6 22.9 23.1 23.4 23.6 23.9 24.1 24.4 24.7 
65% 21.1 21.4 21.6 21.9 22.1 22.4 22.6 22.9 23.1 23.4 23.6 23.9 .24.2 24.4 
50~/o 20.8 21.0 21.3 21.5 21.8 22.1 22.3 22.6 22.8 23.1 23.3 23.6 23.8 24.1 
35% 20.5 20.7 21.0 21.2 21.5 21.7 22.0 22.2 22.5 22.7 23.0 23.2 23.5 23.7 
25% 20.2 20.5 20.7 21.0 21.2 21.5 21.7 22.0 22.2 22.5 22.7 23.0 .23.2 23.5 
15% 19.9 20.1 20.4 20.7 20.9 21.2 21.4 21.7 21.9 22.2 22.4 22.7 22.9 23.2 
5% 19.4 19.5 19.9 20.1 20.4 20.6 20.9 21.1 21.4 21.7 21.9 22.2 22.4 22.7 
Probability table for predicting the widths of mandibular canines, first premolars, 
and second premolars from mandibular lateral and central incisors in millimeters. 
Mandibular lateral and central incisors 
20.5 21.0 21.5 22.0 22.5 23.0 23.5 24.0 24.5 25.0 25.5 26.0 26.5 27.0 
95% 21.6 21.9 22.1 22.4 22.7. 22.9 23.2 23.5 23.7 24.0 24.3 24.5 24.8 25.1 
85% 21.1 21.3 21.6 21.9 22.1 22.4 22.7 23.0 23.2 23.5 23.8 24.0 24.3 24.6 
75% 20.8 21.0 21.3 21.6 21.8 22.1 22.3 22.6 22.9 23.2 23.4 23.7 24.0 24.3 
65% 20.5 20.8 21.1 21.3 21.6 21.9 22.1 22.4 22.7 22.9 23.2 23.5 23.7 24.0 
50% 20.2 20.5 20.7 21.0 21.3 21.5 21.8 22.1 22.3 22.6 22.9 23.1 23.4 23.7 
35% 19.9 20.1 20.4 20.7 20.9 21.2 21.5 21.7 22.0 22.3 22.5 22.8 23.1 23.3 
25% 19.6 19.9 20.1 20.4 20.7 21.0 21.2 21.5 21.8 22.0 22.3 22.6 22.8 23.1 
15% 19.3 19.6 19.8 20.1 20.4 20.6 20.9 21.2 21.5 21.7 22.0 22.3 22.5 22.8 
5% 18.8 19.0 19.3 19.6 19.9 20.1 20.4 20.7 20.9 21.2 21.5 21.7 22.0 22.3 
Figure 2 - Tanaka and Johnston's* prediction tables. 
*Tanaka, M.M. and Johnston, L.E.: The prediction of 
unerupted canines and premolars in a contemporary ortho-
dontic population, JADA 88:799, 1974. 
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MATERIALS AND METHODS 
Study sample 
The University of Nebraska Medical Center, College of 
Dentistry, Department of Orthodontics, has made available 
for this research, longitudinally collected study casts of 
158 individuals from the Child Research Council of Denver, 
Colorado.(Figure 4) The casts were collected from ap-
proximatly 1930 to 1960 using alginate and plaster impres-
sions except in the very young, where impression compound 
was used. These individuals were from various social and 
economic positions in the community, representing a cross 
section of the population. The children used were mostly of 
European descent, of normal health, representing orthodon-
tically untreated occlusions. 
The original selection criterion for casts used in this 
project was that each case had to display at least one 
incidence of each primary and permanent tooth in an unre-
stored mesiodistal dimension. Unfortunately, there are 
several cases in which examples of the same tooth were 
missing on both sides of the arch. These casts were of the 
highest quality other than the missing teeth. Their 
inclusion allows the use of parametric statistics in aspects 
of the dentition not involving use of the missing teeth. In 
statistics demanding their use, the case was excluded from 
analysis, and was so noted in Tables 1-9. 
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There are 40 sets of casts, twenty of males and twenty 
of females available for analysis with intact primary and 
permanent dentitions. However, 80 sets of casts are 
available with intact permanent dentitions. Therefore, the 
investigations involving both primary and permanent teeth 
will use 40 sets of casts, 20 male and 20 female, and 
investigations involving only the permanent dentition 
will involve 80 sets of casts, 40 male and 40 female. 
Moyers, in the Standards of Human Occlusal Develop-
ment30 states, "We can find no systematic asymmetry ... be-
cause of our findings, we pooled left and right values." 
Tests of the sample represented in this study showed no 
systematic asymmetry. Statistics will be the result of 
right and left values combined. 


Figure 3 - Calipers used for measurement of MDCD in this 
study. 
Figure 4 - Example casts from the study sample, which 
display primary and permanent dentitions of the same 
individual. 
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Data Collection 
Data collection was by the method outlined by 
Moorrees. 23 The MDCD of a tooth is obtained by measuring 
the greatest distance between the contact points on its 
proximal surfaces using a sliding dial caliper, calibrated 
to 0.10 mm, held parallel to both the occlusal and vest-
16 
ibular surfaces. (Figure 3,5) This technique may be employed 
only when the teeth are in a "normal" alignment in the 
arch. Otherwise the MDCD was obtained by measuring the 
points where contact with the neighboring teeth would 
normally occur. (Figure 6) 
Standardization of measurements 
The primary observer was standardized in his measure-
ment technique by comparing his results with those of 
two observers at the UNMC College of Dentistry. To avoid 
damage to the study sample from the successive fitting of 
caliper points, maxillary and mandibular alginate impres-
sions of an anatomically correct laboratory model of 
the human dentition, a Dentoform*, were used. (Figure 7) The 
manufacturers instructions for mixing and preparation of the 
alginate were strictly followed. None of the observers had 
any knowledge of the results of the others. The largest 
amount of error for any measurement was 0.10 millimeters, 
with an mean error per measurement of 0.05 millimeters. This 
is slightly less error than the 0.09 millimeters that 
*Dentoform is a registered trademark of Columbia 
Dentoform Co, New York, New York. 
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Moorrees and Reed 26 found in a similar study. Repeat 
measurements of these secondary observers, on the Dentoform, 
showed an intra-observer mean error of 0.09 millimeters. 
To insure continuity of measurement, several of the 
previously measured cases from the study sample were chosen 
to be measured once again at the conclusion of measure-
ments. The primary observer had no knowledge of previous 
measurements. The mean error of these repeat measurements 
was 0.07 millimeters, with the largest error 0.10 milli-
meters. Using the smallest MDCD in the study sample, female 
primary mandibular central incisor, the mean error is 2 
percent. Since other teeth are of larger MDCD, this should 
be the largest error present for any tooth in either 
dentition. 
Actual proximal surfaces of the teeth cannot be 
measured from a dental cast. To test the accuracy of 
measurement from casts, each tooth was removed from the 
Dentoform and the actual MDCD carefully measured. These 
measurements were compared to those of the primary observer 
and others obtained during the standardization procedure, 
discussed previously. The largest error was 0.10 milli-
meters, with an mean difference of 0.04 millimeters. These 
results support those obtained by Hunter19 . His results 
indicate only a slight (0.06mm) mean difference in mesio-
distal crown diameter between measurements using a cast and 
actual dentition in measurement of the 12 anterior teeth. 
The difficulty in accurately measuring the mesiodistal 
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dimension of posterior teeth in the mouth prohibits their 
use for comparison. 
The data collected in this study were preserved and 
* ** analyzed using the ABSTAT system, for the IBM personal 
computer, (Figure 8) which is available in the University of 
Nebraska Medical Center, College of Dentistry Library. This 
system allows the electronic sorting of the data, producing 
data that are sorted in the manner needed for the relation-
ship to be investigated. Student's "t" tests and regression 
coefficients were used to relate the data. 
*ABSTAT is a resgistered tradmark of Anderson-Bell 
Corporation, Canon City, Colorado. 
**IBM is a registered trademark of International 
Business Machines Corporation, Delray Beach, Florida. 

19 
Figure 5 - Measurement technique when teeth are in a normal 
occlusion. (The "e" in the figure designates the calipers 
used for measurement) 

Figure 6 - Measurement technique when teeth are not in 
normal occlusion. {The "c" in the figure designates the 
calipers used for measurement} 
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Figure 7 - Dentoform and casts used in the standardization 
of measurements. 
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Figure 8 - IBM personal computer available for this project. 
RESULTS 
Descriptive statistics for the study sample are 
contained in Tables 1 and 2 of Appendix I. Raw data 
collected are contained in Appendix II. The mean tooth size 
of this study and those of Moorrees 23 and Moyers 30 are 
presented in Tables 3 and 4. As one can see from these 
tables, the mean tooth sizes from this study are very 
similar to these previously recognized data sets. 
To test for significant differences in the MDCD of 
males and females a null hypothesis was formulated. Simply 
stated, the hypothesis is that there is no difference in the 
MDCD between male and female dentitions. Table 5 is the 
result of independent t-tests, comparing the mean tooth size 
of male and female. The derived t-value was then compared 
to the tcrit at the 0.01 level as determined from standard 
"distribution of"'t'" tables. If the t value exceeded the 
tcrit' the null hypothesis was rejected. 
For the primary dentition with 76-78 degrees of freedom 
the tcrit at the 0.01 level is 2.60. Of the ten comparisons 
five can be considered significant. Sexual size difference, 
at the 0.01 level, in this sample of primary teeth is 
limited to the maxillary first molar and the mandibular 
first and second molars, cuspids and central incisors. 
For the permanent dentition with 156-158 degrees of 
freedom, the 0.01 level tcrit is 2.576. All permanent teeth 
showed significant difference in MDCD of males and females 
except for the maxillary lateral incisors. 
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Based on the t-values calculated, the null hypothesis 
was rejected for the majority of teeth in the permanent 
dentition and one-half of teeth in the primary dentition. 
The sexual influence varies between dentitions showing 
variation in more teeth in the permanent dentition. Also, 
where sexual difference was present, it presented larger 
t-values in the permanent dentition. Therefore, the effect 
of gender on tooth MDeD in this sample is more pronounced in 
the permanent dentition. 
To test for association between the MDeD of each 
primary tooth and its permanent successor, a null hypothesis 
was formulated. This hypothesis was that there is no 
correlation between the MDeD of a primary tooth and the MDeD 
of its permanent successor. Table 6 is a computation of 
Pearson's product-moment correlations (r), with the primary 
tooth an independent variable and the permanent tooth a 
dependent variable. Each r was converted to a t score, and 
compared to tcrit at the 0.01 level. 
Based on the results in Table 6, there is an as-
sociation of a permanent tooth MDeD and its primary pre-
decessor in the majority of teeth. However, these coef-
ficients were low to moderate and, of little predictive 
value. The use of a primary tooth MDeD to predict the MDeD 
of permanent tooth was abandoned at this point. It is 
interesting to note the sexual difference in correlations of 
the maxillary lateral incisor and the mandibular first pre-
molar where one sex shows significant correlation and the 
other shows no significant correlation. 
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Correlation of total MDCD of a primary arch to total 
MDCD of the following permanent arch, from second premolar 
to second premolar, is listed in Table 7. The null hypo-
thesis states there is no significant association of 
primary arch MDCD and the following permanent arch. The 
female sample showed significant association in the maxilla 
(+0.71) and mandible (+0.58). Males displayed significant 
association in maxilla (+0.62) and mandible (+0.69). Based 
on these calculations, the null hypothesis must be re-
jected. There is an association between primary arch MDCD 
and the MDCD of the following permanent arch of males and 
females in this sample. 
Table 8 is a compilation of Pearson's product-moment 
correlations and t-values, relating the MDCD of cuspids and 
premolars, maxillary or mandibular, to other groups of teeth 
in the permanent dentition. The MDCD of cuspid and pre-
molars is the dependent variable, and various other tooth 
groups were used for the independent variable. These 
results show clearly the sum of the lower incisors is not 
the most accurate method available for the prediction of 
either the maxillary or mandibular cuspid and premolar 
MDCD. The use of MDCD of the lower incisors in combination 
with those of first permanent molars produced the highest 
correlation coefficients regardless of gender. 
The mandibular incisors produced higher correlation 
coefficients in females and first molars produced higher 
correlations in males. Coefficients produced by the 
population sample in these cases were between the coef-
ficients of male and female. 
All t-values were significant at the 0.01 level. 
Therefore these associations did not occur by random 
chance. The null hypothesis was rejected. There is 
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a significant association between the MDCD of the permanent 
tooth groups presented. 
Table 9 contains prediction tables for the MDCD of 
cuspids and premolars, based on the MDCD of mandibular 
incisors and molars. These values were derived using the 
regression equation Y = AX + B. For the mandibular arch, X 
= the MDCD of mandibular incisors and first molars, A = 0.30 
for females and 0.24 for males, B = 1.09 for females and 
5.21 for males. The standard error of the estimate is 0.68 
for females, 0.59 for males. For the maxillary arch, X = 
the MDCD of mandibular incisors and first molars, A = 0.30 
for females and 0.21 for males, B = 1.83 for females and 
8.17 for males. The standard error of the estimate is 
0.74 for females, 0.74 for males. The seventy-five percent 
level of confidence is +1.54 standard error of the estimate 
and the ninety five percent level of confidence is + 1.96 
standard error of the estimate. 
DISCUSSION 
Perhaps the most accurate method to date, for measure-
ment of MDCD on a dental cast is that used by Moyers,29 at 
the Center for Human Growth and Development, University of 
Michigan. This method used an optical measuring system, 
using a fixed microscope and a table movable in two dimen-
sions. A point being recorded was aligned with the center 
of two crosswires in the microscope. The position of the 
sliding table, from an originally determined zero setting, 
was recorded in tenths of millimeters by using optical 
rulers. However, even Moyers admitted that measurements 
obtained with this optical measuring system were not sig-
nificantly different then those obtained using calibrated 
calipers. 30 
While it is true that one cannot measure actual 
interproximal surfaces of teeth from a dental cast, casts 
are often the only means available for studies of tooth 
size. This is especially true for longitudinal studies. It 
would be an unlikely event that an individual would be 
able to place at an investigator's disposal examples of each 
member of his primary and permanent dentition in an unre-
stored mesiodistal dimension, in such condition that actual 
MDCD could easily be measured. An alternative is to measure 
MDCD from dental casts taken at times to display entire 
primary or permanent dentition. 
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There may be two potential sources of error in this 
technique. The first source is the error due to the 
inability to measure actual tooth surface, while the second 
source is variation in the observers measurement technique. 
The effect of the first type of error has been studied in 
the present investigation and that of Hunter. 19 Both 
studies have shown very little difference between actual 
tooth measurements and those measurements from a cast. 
The effect of variations in the observer's technique 
was tested in several ways. The observer standardized his 
technique by comparing his results with those of other 
observers. The result was a mean difference of 0.04 
millimeters. Repeat measurements of the primary observer 
showed 0.07 millimeters standard error. Repeat measurements 
of the other observers displayed a mean error of 0.09 mil-
limeters. This error was within acceptable limits. 
The results of this study indicate that the MDCD of 
males is significantly different, at the 0.01 level, from 
that of females for the majority of teeth in the permanent 
dentition and one half of teeth in the primary dentition. 
These results should not be any surprise. The sexes are 
genetically and physically different. These differences are 
expressed in other physical findings. Unfortunately, in the 
past, teeth have apparently been regarded as non-sex-
affected organs. For this reason, the work of such authors 
as Black,8 Wheeler,39 and Kramer 21 cannot be used for 
comparison with the data collected in this study, since 
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they make no distinction based on sexual difference in tooth 
size. 
In the primary arch, maxillary cuspid differences 
were not significant at the 0.01 level, and the mandibular 
cuspids while significant, did not show the highest sexual 
difference of the arch. Cuspid differences were the most 
pronounced differences in the permanent dentition. The 
differences in male and female MDCD were more pronounced in 
the permanent dentition than in those of the primary. 
The association between a primary tooth MDCD and an 
MDCD of its permanent successor was significant (0.01) for 
the majority of teeth studied. Correlation coefficients 
range from +0.12 for the female mandibular lateral incisor 
to +0.72 for the male maxillary central incisor. Other 
coefficients were low to moderate throughout the remainder 
of the arches. This author must agree with Moorrees,27 that 
this association is not strong enough, with the possible 
exception of the maxillary central incisors, to be clinic-
ally predictive. 23 ,27 
Associations between the combined MDCD of a primary 
arch and the following permanent arch, from second premolar 
to second premolar, was moderate in males and females. The 
number of examples is small in both sexes, therefore, 
no definite conclusions can be stated at this time. 
Moyers 28 method for prediction of cuspid and premolar 
MDCD from the sum of mandibular incisor MDCD has been used 
by the dental profession for many years, even though the 
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source of data and method of construction of this table has 
never been clearly demonstrated in the literature. However, 
the coefficients derived by Ballard and Wylie,7 Griewe,16 
and Tanaka and Johnston36 have been characterized in the 
literature. Ballard and Wylie demonstrated a coefficient of 
+0.64 for MDCD of mandibular incisors with MDCD of cuspids 
and premolars. Griewe found coefficients to be +0.498 for 
maxillary cuspid and premolars and +0.503 for mandibular. 
Moorrees derived a coefficient of +0.58 for the mandibular 
arch. Coefficients of Tanaka and Johnston were +0.625 
maxillary cuspid and premolars and +=0.648 mandibular. 
Males display a lower association of MDCD of mandibular 
incisors and the MDCD of cuspids and premolars than fe-
males. 
The reason for the differences in coefficients between 
authors is unclear. One possible explanation for the 
difference is that Griewe may have been working from a male 
biased sample, and Ballard and Wylie and Tanaka and Johnston 
from female biased samples. Since Moorrees studied a sample 
of 59 boys and 83 girls, one could have expected coef-
ficients to be between those of the other authors. This is, 
of course, speculation since only these authors know the 
gender of the subjects in their samples. The reasons why 
the association between mandibular incisors and cuspids and 
premolars shows such a large sexual difference are unclear. 
Future investigations may be more conclusive in this 
respect. 
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In this investigation, the MDCD of mandibular incisors 
and first molars showed the strongest correlation of any 
group with the MDCD of the cuspid and premolars. One 
possible explanation for this would be that by including 
more than one of the morphogenic fields present an inves-
tigator is presented with a better representation of the 
overall coordinating genetic influence, thus minimizing the 
effect of nongenetic influences. 
These sexual differences in associations between groups 
of teeth makes one point clear. Mandibular incisors do not 
relate to the cuspid and premolars in the same manner for 
both sexes. If these teeth are to be used for predictive 
purposes, different tables for each sex would be necessary. 
Since the combination of mandibular incisors and all first 
molars produced the strongest correlations in this study, 
the tables presented here use this source for predictive 
purposes. Different regression equations for each sex were 
used in construction of Table 9. 
SUMMARY AND CONCLUSIONS 
Since its introduction in 1947, the use of erupted 
teeth to predict the size of unerupted teeth has been 
controversial. Ballard and wylie7 , Moyers 29 and Graber15 
have extolled the virtues of this method of prediction. 
Moyers 28 claimed that radiographic methods are fraught with 
distortion and so are of little value. Moorrees 24 has 
declared that mathematical methods have too low a cor-
relation to be predictive. Griewe,16 while studying under 
Moyers, did not attempt to derive regression equations 
because correlations were not strong enough. Ballard and 
Wylie7 wished to use a combination of mathematical and 
radiographic methods for prediction. 
The use of primary teeth for predictive purposes has 
met with almost universal failure. 23 - 26 The use of primary 
arch MDCD to predict the permanent MDCD from second premolar 
to second premolar has shown a moderate association, but 
is still not considered clinically predictive. 27 
Mesiodistal crown diameter measurements from longi-
tudinally collected casts of 80 individuals, 40 of which 
contained intact primary dentitions, were statistically 
analyzed. Based on the data collected, gender of the 
individual studied has an effect on associations between 
individual teeth and groups of teeth. The ability to 
predict the size of unerupted teeth from teeth already in 
the mouth is affected as a result: 
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(1) Significant difference in tooth MDCD exists between 
males and females in both primary and permanent 
dentitions with the most pronounced effects in the 
permanent dentition. 
(2) Significant association exists between the MDCD of 
some members of the primary dentition and the MDCD of 
their permanent successors. The amount of association 
varies with the sex studied. 
(3) A high moderate association was demonstrated 
between the MDCD in both primary arches and the 
following permanent arches, from second bicuspid to 
second bicuspid, in males and in females. 
(4) A combined MDCD of the mandibular incisors and 
first molars with maxillary first molars showed the 
most association with MDCD of cuspids and premolars. 
However, there is a significant sexual difference in 
this association and others, showing that separate 
calculations are necessary for males and females if 
this relationship is used for predictive purposes. 
(Table 9) For this reason, predictive tables which 
make no distinction of male and female should be 
considered invalid. 
Further investigations of the association of combined 
MDCD of mandibular incisors and first molars with the MDCD 
of cuspids and premolars is warranted. It is hoped that 
this information may be used in conjunction with the 
radiographic methods which are preferred at the University 
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of Nebraska Medical Center, College of Dentistry, Depart-
ment of Pediatric Dentistry, at this time. Such a combined 
analysis, as Ballard and wylie7 proposed, would be a 
valuable tool in orthodontic diagnosis and treatment 
planning, leading to better patient treatment. 
Several of the original aims of the project were 
abandoned. No significant differences between right and 
left MDCD were found. Associations between the time of 
tooth formation and variability in MDCD were not sig-
nificant. 
As this research progressed, the differences in the 
dental structures between males and females became ap-
parent. The recognition of these differences lead to the 
reevaluation of mathematical tables which have been used 
for the prediction of unerupted tooth size. 
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TABLE 1 
DESCRIPTIVE STATISTICS FOR THE MESIODISTAL CROWN DIAMETERS 
OF THE PERMANENT DENTITION MAXILLARY ARCH 
MEASURED IN MILLIMETERS 
Standard 
Standard Error of 
Mean Deviation Mean Range Number 
Central Incisor: 
Population 8.6 0.50 0.040 2.7 160 
Male 8.8 0.46 0.051 2.1 80 
Female 8.5 0.51 0.058 2.3 80 
Lateral Incisor: 
Population 6.8 0.51 0.040 2.9 158 
Male 6.8 0.44 0.051 1.5 80 
Female 6.7 0.57 0.064 2.0 78 
Cuspid 
Population 7.8 0.39 0.031 2.1 160 
Male 8.0 0.33 0.037 1.8 80 
Female 7.6 0.36 0.041 1.7 80 
First Premolar: 
Population 7.0 0.48 0.038 2.1 160 
Male 7.1 0.44 0.049 1.6 80 
Female 6.9 0.47 0.053 2.1 80 
Second Premolar: 
Population 6.8 0.45 0.036 2.1 160 
Male 6.9 0.37 0.042 1.6 80 
Female 6.7 0.50 0.057 2.1 80 
First Molar: 
Population 10.5 0.57 0.045 2.9 160 
Male 10.7 0.57 0.064 2.5 80 
Female 10.3 0.50 0.056 2.3 80 
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TABLE 1 (Continued) 
DESCRIPTIVE STATISTICS FOR THE MESIODISTAL CROWN DIAMETERS 
OF THE PERMANENT DENTITION MANDIBULAR ARCH 
MEASURED IN MILLIMETERS 
Standard 
Standard Error of 
Mean Deviation Mean Range Number 
Central Incisor: 
Population 5.3 0.35 0.027 1.9 160 
Male 5.4 0.31 0.035 1.6 80 
Female 5.3 0.36 0.041 1.7 80 
Lateral Incisor: 
Population 6.0 0.38 0.030 2.0 160 
Male 6.1 0.31 0.036 1.5 80 
Female 5.8 0.40 0.045 2.0 80 
Cuspid: 
Population 6.8 0.43 0.034 2.4 160 
Male 7.0 0.36 0.040 1.9 80 
Female 6.5 0.37 0.041 1.6 80 
First Premolar: 
Population 7.1 0.44 0.035 2.2 160 
Male 7.2 0.37 0.041 1.6 80 
Female 7.0 0.48 0.053 2.2 80 
Second Premolar: 
Population 7.2 0.46 0.036 2.5 160 
Male 7.3 0.39 0.044 2.0 80 
Female 7.1 0.49 0.055 2.2 80 
First Molar: 
Population 11.0 0.69 0.055 3.1 158 
Male 11.4 0.65 0.073 2.5 80 
Female 10.7 0.58 0.066 2.5 78 
TABLE 2 
DESCRIPTIVE STATISTICS FOR THE MESIODISTAL CROWN DIAMETERS 
OF THE PRIMARY DENTITION MAXILLARY ARCH 
MEASURED IN MILLIMETERS 
Standard 
Standard Error of 
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Mean Deviation Mean Range Number 
Central Incisor: 
Population 6.5 0.40 0.046 2.0 78 
Male 6.6 0.32 0.050 1.3 40 
Female 6.4 0.48 0.076 2.0 38 
Lateral Incisor: 
Population 5.3 0.33 0.037 1.5 80 
Male 5.4 0.26 0.041 1.2 40 
Female 5.2 0.38 0.061 1.5 40 
Cuspid: 
Population 6.8 0.42 0.048 2.4 80 
Male 6.9 0.38 0.061 1.6 40 
Female 6.7 0.45 0.071 1.5 40 
First Molar: 
Population 7.2 0.48 0.053 2.1 80 
Male 7.4 0.44 0.070 1.9 40 
Female 7.0 0.41 0.066 1.6 40 
Second Molar: 
Population 8.9 0.48 0.054 2.2 80 
Male 9.0 0.47 0.075 1.9 40 
Female 8.9 0.49 0.077 1.8 40 
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TABLE 2 (Continued) 
DESCRIPTIVE STATISTICS FOR THE MESIODISTAL CROWN DIAMETERS 
OF THE PRIMARY DENTITION MANDIBULAR ARCH 
MEASURED IN MILLIMETERS 
Standard 
Standard Error of 
Mean Deviation Mean Range Number 
Central Incisor: 
Population 4.1 0.27 0.031 1.2 78 
Male 4.2 0.26 0.042 1.0 38 
Female 3.9 0.24 0.037 0.8 40 
Lateral Incisor: 
Population 4.7 0.38 0.043 1.8 80 
Male 4.7 0.39 0.061 1.5 40 
Female 4.7 0.38 0.059 1.8 40 
Cuspid: 
Population 5.9 0.33 0.037 1.8 80 
Male 6.0 0.34 0.051 1.7 40 
Female 5.7 0.28 0.044 1.0 40 
First Molar: 
Population 7.9 0.47 0.053 2.0 78 
Male 8.1 0.48 0.076 2.0 40 
Female 7.8 0.41 0.067 1.5 38 
Second Molar: 
Population 9.7 0.49 0.054 2.7 80 
Male 9.9 0.46 0.073 2.2 40 
Female 9.5 0.43 0.068 2.0 40 
Permanent 
Maxillary 
TABLE 3 
A COMPARISON OF PRESENT AND PREVIOUS 
DATA FOR MESIODISTAL CROWN DIAMETERS 
HUMAN DENTITIONS 
Dentition 
arch: 
Moorrees * Asher Moyers, 
Central Incisor: 
Male 8.78 8.8 8.91 
Female 8.40 8.5 8.67 
Lateral Incisor: 
Male 6.64 6.8 6.88 
Female 6.47 6.7 6.78 
Cuspid: 
Male 7.95 8.0 7.99 
Female 7.53 7.6 7.49 
First Premolar: 
Male 7.01 7.1 6.76 
Female 6.85 6.9 6.60 
Second Premolar: 
Male 6.82 6.9 6.67 
Female 6.62 6.7 6.50 
First Molar: 
Male 10.81 10.7 10.58 
Female 10.52 10.3 10.18 
43 
et al** 
* Moorrees, C.F.A.: The dentition of the growing 
child: a longitudinal study of dental development between 3 
and 18 years of age, Harvard University Press, Boston, pp 
79-86, 1959. 
** Moyers, R.E., van der Linden, F.P.G.M., Riolo, M.L. 
and McNamara, J.A.: Standards of human occlusal development, 
University of Michigan, Ann Arbor, pp 43-49, 1976. 
TABLE 3 (Continued) 
A COMPARISON OF PRESENT AND PREVIOUS 
DATA FOR MESIODISTAL CROWN DIAMETERS IN 
HUMAN DENTITIONS 
Permanent Dentition 
Mandibular arch: 
Moorrees * Asher Moyers, 
Central Incisor: 
Male 5.42 5.4 5.54 
Female 5.25 5.3 5.46 
Lateral Incisor: 
Male 5.95 6.1 6.04 
Female 5.78 5.8 5.92 
Cuspid: 
Male 6.96 7.0 6.96 
Female 6.47 6.5 6.58 
First Premolar: 
Male 7.07 7.2 6.89 
Female 6.87 7.0 6.78 
Second Premolar: 
Male 7.29 7.3 7.22 
Female 7.02 7.1 7.07 
First Molar: 
Male 11.18 11.0 10.71 
Female 10.74 10.4 10.29 
* Moorrees, C.F.A.: The dentition of the growing 
44 
et ' ** a.l. 
child: a longitudinal study of dental development between 3 
and 18 years of age, Harvard University Press, Boston, pp 
79-86, 1959. 
** Moyers, R.E., van der Linden, F.P.G.M., Riolo, M.L. 
and McNamara, J.A.: Standards of human occlusal development, 
University of Michigan, Ann Arbor, pp 43-49, 1976. 
TABLE 4 
A PRESENTATION OF PRESENT AND PREVIOUS 
DATA FOR MESIODISTAL CROWN DIAMETERS IN 
HUMAN DENTITIONS 
Primary Dentition 
Maxillary arch: 
Moorrees * Asher Moyers, 
Central Incisor: 
Male 6.55 6.6 6.41 
Female 6.44 6.4 6.48 
Lateral Incisor: 
Male 5.32 5.4 5.26 
Female 5.23 5.2 5.29 
Cuspid: 
Male 6.88 6.9 6.76 
Female 6.67 6.7 6.63 
First Molar: 
Male 7.12 7.4 6.74 
Female 6.95 7.0 6.61 
Second Molar: 
Male 9.08 9.0 8.84 
Female 8.84 8.9 8.74 
* Moorrees, C.F.A.: The dentition of the growing 
45 
et al** 
child: a longitudinal study of dental development between 3 
and 18 years of age, Harvard University Press, Boston, pp 
79-86, 1959. 
** Moyers, R.E., van der Linden, F.P.G.M., Riolo, M.L. 
and McNamara, J.A.: Standards of human occlusal development, 
University of Michigan, Ann Arbor, pp 43-49, 1976. 
TABLE 4 (Continued) 
A PRESENTATION OF PRESENT AND PREVIOUS 
DATA FOR MESIODISTAL CROWN DIAMETERS IN 
HUMAN DENTITIONS 
Primary Dentition 
Mandibular arch: 
Moorrees * Asher Moyers, 
Central Incisor: 
Male 4.08 4.2 4.06 
Female 3.98 3.9 4.10 
Lateral Incisor: 
Male 4.74 4.7 4.64 
Female 4.63 4.7 4.68 
Cuspid: 
Male 5.92 6.0 5.84 
Female 5.74 5.7 5.82 
First Molar: 
Male 7.80 8.1 7.82 
Female 7.64 7.8 7.71 
Second Molar: 
Male 9.83 9.9 9.90 
Female 9.64 9.5 9.73 
* Moorrees, C.F.A.: The dentition of the growing 
46 
et al** 
child: a longitudinal study of dental development between 3 
and 18 years of age, Harvard University Press, Boston, pp 
79-86, 1959. 
** Moyers, R.E., van der Linden, F.P.G.M., Riolo, M.L. 
and McNamara, J.A.: Standards of human occlusal development, 
University of Michigan, Ann Arbor, pp 43-49, 1976. 
TABLE 5 
A COMPARISON OF MESIODISTAL CROWN DIAMETERS 
OF MALES AND FEMALES MEASURED IN 
MILLIMETERS 
Primary Dentition 
Independent "t" test 
0.01 level 
tcrit = 2.60 
Tooth Mean 
MALE 
MAXILLARY 
Second Molar: 
9.0 
First Molar: 
7.4 
Cuspid: 
Lateral Incisor: 
5.4 
Central Incisor: 
6.6 
MANDIBULAR 
Second Molar: 
9.9 
First Molar: 
8.1 
Cuspid: 
6.0 
Lateral Incisor: 
4.7 
Central Incisor: 
4.2 
FEMALE 
8.9 
7.0 
6.7 
5.2 
6.4 
9.5 
7.8 
5.7 
4.7 
3.9 
(n) t-value df 
40 1.26 78 
40 4.38 78 
40 1.71 78 
40 2.04 78 
38 1. 68 76 
40 4.02 78 
38 2.90 76 
40 3.27 78 
40 0.50 78 
38 4.15 78 
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(0.01) 
NO 
YES 
NO 
NO 
NO 
YES 
YES 
YES 
NO 
YES 
TABLE 5 (Continued) 
A COMPARISON OF MESIODISTAL CROWN DIAMETERS 
OF MALES AND FEMALES MEASURED IN 
MILLIMETERS 
Permanent Dentition 
Independent "t" test 
0.01 level 
tcrit = 2.576 
Tooth Mean 
MALE FEMALE 
MAXILLARY 
First Molar: 
10.8 
Second Premolar: 
6.9 
First Premolar: 
7.1 
Cuspid: 
8.0 
Lateral Incisor: 
6.8 
Central Incisor: 
8.8 
MANDIBULAR 
First Molar: 
11.4 
Second Premolar: 
7.3 
First Premolar: 
7.2 
Cuspid: 
7.0 
Lateral Incisor: 
6.1 
Central Incisor: 
5.4 
10.3 
6.7 
6.7 
7.6 
6.7 
8.5 
10.7 
7.0 
6.5 
5.8 
5.3 
(n) t-value df 
80 4.38 158 
80 3.03 158 
80 3.76 158 
80 6.42 158 
80 1.01 156 
80 3.37 158 
78 6.45 156 
80 3.71 158 
80 3.27 158 
80 8.31 158 
80 4.71 158 
80 3.39 158 
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(0.01) 
YES 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
TABLE 6 
ASSOCIATION BETWEEN THE MESIODISTAL CROWN DIAMETER 
OF A PRIMARY TOOTH AND ITS PERMANENT SUCCESSOR, 
MEASURED IN MILLIMETERS 
t-crit = 2.31 (df = 80) 
2.70 (df =38) 
Number 
of Subjects r t-value df 
MAXILLARY 
Primary Second Molar and Second Premolar: 
Population: 80 0.44 4.29 78 
Male 40 0.45 3.15 38 
Female 40 0.40 2.71 38 
Primary First Molar and First Premolar: 
Population 80 0.55 5.86 78 
Male 40 0.41 2.77 38 
Female 40 0.51 3.69 38 
Primary Cuspid and Cuspid: 
Population 80 0.43 4.22 78 
Male 40 0.39 2.62 38 
Female 40 0.40 2.67 38 
Primary Lateral Incisor and Lateral Incisor: 
Population 80 0.42 4.04 78 
Male 40 0.24 1. 51 38 
Female 40 0.50 3.59 38 
Primary Central Incisor and Central Incisor: 
Population 78 0.64 7.21 76 
Male 40 0.72 6.31 38 
Female 38 0.57 4.15 36 
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(0.01) 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 
TABLE 6 (Continued) 
ASSOCIATION BETWEEN THE MESIODISTAL CROWN DIAMETER 
OF A PRIMARY TOOTH AND ITS PERMANENT SUCCESSOR, 
MEASURED IN MILLIMETERS 
t-crit = 2.31 (df = 80) 
2.70 (df =38) 
Number 
of Subjects 
MANDIBULAR 
r t-value 
Primary Second Molar and Second Premolar: 
population 80 0.56 6.00 
Male 40 0.50 3.51 
Female 40 0.42 2.86 
Primary First Molar and First Premolar: 
Population 78 0.48 4.83 
Male 40 0.59 4.55 
Female 38 0.22 1.35 
Primary Cuspid and Cuspid: 
Population 80 0.44 4.32 
Male 40 0.29 1.83 
Female 40 0.38 2.43 
Primary Lateral Incisor and Lateral Incisor: 
Population 80 0.21 1.98 
Male 40 0.12 0.73 
Female 40 0.30 1.91 
Primary Central Incisor and Central Incisor: 
Population 78 0.40 3.82 
Male 38 0.25 1.54 
Female 40 0.36 2.42 
df 
78 
38 
38 
76 
38 
36 
78 
38 
38 
78 
38 
38 
76 
36 
38 
50 
(0.01) 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
NO 
YES 
NO 
NO 
NO 
YES 
N0 
YES 
tcrit 
TABLE 7 
ASSOCIATION BETWEEN PRIMARY AND PERMANENT 
MESIODISTAL ARCH LENGTH MEASURED IN MILLIMETERS 
= 2.70 (df = 38) 
2.84 (df = 18) 
Correlation 
51 
Coefficient t-value Number df (0.01) 
Maxi11ary: 
DM2-DM2/Pm2-Pm2: 
population 0.71 6.10 39 38 YES 
Male 0.62 3.34 20 19 YES 
Female· 0.71 4.21 19 18 YES 
Mandibu1ar: 
DM2-DM2/Pm2-Pm2 
Population 0.69 5.71 38 37 YES 
Male 0.68 3.81 19 18 YES 
Female 0.58 2.92 19 18 YES 
DM2 = Deciduous Second Molar 
Pm2 = Second Premolar 
TABLE 8 
ASSOCIATION BETWEEN THE MESIODISTAL CROWN DIAMETERS 
OF GROUPS OF TEETH IN THE PERMANENT DENTITION, 
MEASURED IN MILLIMETERS 
Sum of Maxillary 
Cuspid and Premolars 
52 
r t-value r t-value r t-value 
Sum of: 
Population 
Mandibular 
Incisors: 
n =: 
Mandibular 
First Molars: 
n -. 
-. 
Maxillary 
First Molars: 
n =: 
Mandibular and 
Maxillary First 
0.65 
0.65 
0.63 
Molars: 0.69 
n =: 
Mandibular Incisors, 
Maxillary and Mandibular 
First Molars: 0.75 
n =: 
r 
Sum of: 
7.62 
(80) 
7.42 
(79) 
7.24 
(80) 
8.33 
(79) 
9.95 
(79) 
t-value 
Population 
Mandibular 
Incisor: 
n =: 
Mandibular 
Molars: 
n =: 
Maxillary 
Molars: 
n -. 
-. 
Mandibular and 
Maxillary First 
0.51 
0.66 
0.52 
Molars: 0.64 
n =: 
Mandibular Incisors, 
Maxillary and Mandibular 
First Molars: 0.66 
n =: 
5.22 
(80) 
7.73 
(79) 
5.43 
(80) 
7.36 
(79) 
7.67 
(79) 
Male 
0.42 
0.50 
0.60 
0.60 
0.63 
2.88 
(40) 
3.56 
(40) 
4.61 
(40) 
4.68 
(40) 
4.96 
(40) 
Female 
0.72 
0.67 
0.58 
0.67 
0.77 
Sum of Mandibular 
Cuspid and Premolars 
6.34 
(40) 
5.47 
( 39) 
4.43 
(40) 
5.50 
(39 ) 
7.44 
( 39) 
r t-value r t-value 
Male 
0.50 
0.69 
0.65 
0.74 
0.76 
3.59 
(40) 
5.85 
(40) 
5.26 
(40) 
6.80 
( 40) 
7.26 
(40) 
Female 
0.69 
0.72 
0.64 
0.73 
0.80 
5.89 
( 40) 
6.27 
(39 ) 
5.15 
(40) 
6.52 
( 39) 
8.04 
( 39) 
Male 
TABLE 9 
PROPOSED TABLES FOR THE PREDICTION OF MESIODISTAL 
CROWN DIAMETERS OF CUSPIDS AND PREMOLARS IN THE 
PERMANENT DENTITION 
53 
MDCD of MandIbular Incisors MDCD of Cuspid and 
and all first molars Premolars 
Maxillary Mandibular 
75% 95% 75% 95% 
62.0 21.0 21. 2 21. 7 22.0 
62.5 21.1 21.4 21.8 22.1 
63.0 21.2 2.15 21.9 22.2 
63.5 21.4 21.6 22.0 22.3 
64.0 21.5 21.7 22.1 22.4 
64.5 21.6 21.8 22.2 22.5 
65.0 21. 7 22.0 22.3 22.6 
65.5 21.8 22.1 22.4 22.7 
66.0 22.0 22.2 22.5 22.8 
66.5 22.1 22.3 22.6 22.9 
67.0 22.2 22.5 22.7 23.0 
67.5 22.3 22.6 22.8 23.1 
68.0 22.4 22.7 22.9 23.2 
68.5 22.6 22.8 23.0 23.3 
69.0 22.7 22.9 23.1 23.4 
69.5 22.8 23.1 53.2 23.5 
70.0 22.9 23.2 23.3 23.6 
70.5 23.0 23.3 23.4 23.7 
71.0 23.2 23.4 23.5 23.8 
71.5 23.3 23.5 23.6 23.9 
72.0 23.4 23.7 23.7 24.0 
72.5 23.5 23.8 23.8 24.1 
TABLE 9 (Continued) 
PROPOSED TABLES FOR THE PREDICTION OF MESIODISTAL 
CROWN DIAMETERS OF CUSPIDS AND PREMOLARS IN THE 
PERMANENT DENTITION 
Female 
54 
MDCD of Mandibular Incisors MDCD of Cuspid and 
and all first molars Premolars 
Maxillary Mandibular 
75% 95% 75% 95% 
58.0 19.6 19.8 20.4 20.7 
58.5 19.7 20.0 20.5 20.8 
59.0 19.9 20.1 20.7 21.0 
60.0 20.1 20.4 21.0 21.2 
60.5 20.3 20.6 21.1 21.4 
61.0 20.5 20.7 21.3 21.6 
61.5 20.6 20.9 21.4 21.7 
62.0 20.8 21.0 21.6 21. 9 
62.5 20.9 21.2 21.7 22.0 
63.0 21.1 21.3 21.9 22.2 
63.5 21.2 21.5 22.0 22.3 
64.0 21.4 21.6 22.2 22.5 
64.5 21.5 21.8 22.3 22.6 
65.0 21. 7 21.9 22.5 22.8 
65.5 21.8 22.1 22.6 22.9 
66.0 22.0 22.2 22.8 23.1 
66.5 22.1 22.4 22.9 23.2 
67.0 22.3 22.5 23.1 23.4 
67.5 22.4 22.7 23.2 23.5 
68.0 22.5 22.8 23.4 23.7 
68.5 22.7 23.0 23.5 23.8 
69.0 22.9 23.1 23.7 24.0 
69.5 23.0 23.3 23.8 24.1 
70.0 23.2 23.4 24.0 24.2 
70.5 23.3 23.6 24.1 24.4 
APPENDIX II: Raw Data 
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Abbreviations used in appendix II are: 
P = Permanent Dentition 
D = Primary (Deciduous) Dentition 
U = Maxillary (Upper) Arch 
L = Mandibular (Lower) Arch 
R = Right 
L = Left 
6 = Permanent First Molar 
5 = Second Premolar or Second Primary Molar 
4 = First Premolar- or First Primary Molar 
3 = Cuspid 
2 = Lateral Incisor 
1 = Central Incisor 
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MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Male Sample, Permanent Dentition 
COMMAND: PRINT DATA 
VARIABLES: 
CASE 1 PUR6 2 PUR5 3 PUR4 4 PUR3 5 PUR2 
1 10.0000 6.50000 6.70000 8.00000 6.90000 
2 10.8000 6.60000 6.60000 7.60000 7.10000 
3 10.7000 6.60000 6.60000 8.00000 5.70000 
4 11.4000 7.30000 7.60000 8.40000 6.70000 
5 11.2000 6.90000 7.80000 7.80000 6.30000 
6 10.6000 7.00000 7.70000 8.00000 6.60000 
7 10.9000 7.00000 7.00000 7.80000 6.10000 
8 11.8000 7.40000 7.30000 7.50000 7.20000 
9 11. 2000 7.60000 7.60000 8.30000 7.70000 
10 10.6000 7.10000 7.60000 7.80000 6.70000 
11 10.1000 7.00000 6.50000 8.10000 6.80000 
12 10.9000 6.50000 6.60000 7.10000 7.60000 
13 9.80000 6.50000 6.60000 7.70000 6.40000 
14 11. 3000 7.40000 7.40000 8.10000 7.10000 
15 10.6000 6.60000 6.80000 7.90000 6.90000 
16 11. 5000 7.40000 7.20000 7.70000 6.70000 
17 10.2000 6.60000 7.40000 7.60000 6.20000 
18 11.6000 7.50000 7.60000 8.40000 7.50000 
19 11.4000 6.90000 8.00000 8.90000 6.90000 
20 10.5000 7.00000 7.00000 8.30000 5.90000 
21 9.50000 6.10000 6.60000 8.20000 6.80000 
22 10.9000 6.70000 6.70000 7.40000 7.10000 
23 10.4000 7.00000 7.40000 8.20000 6.90000 
24 10.4000 6.60000 6.60000 7.60000 6.30000 
25 9.90000 6.70000 7.10000 8.00000 5.90000 
26 10.8000 6.60000 7.40000 8.30000 7.40000 
27 9.70000 6.50000 6.50000 7.80000 6.70000 
28 11.8000 7.40000 7.40000 7.70000 6.70000 
29 10.6000 7.40000 7.30000 8.00000 6.80000 
30 12.0000 7.70000 8.00000 8.50000 7.20000 
31 10.5000 6.60000 7.20000 8.10000 6.90000 
32 9.80000 6.70000 6.70000. 7.60000 7.10000 
33 10.2000 7.00000 7.80000 8.80000 7.10000 
34 11.1000 6.60000 7.20000 8.30000 7.40000 
35 10.4000 6.70000 7.00000 7.80000 7.30000 
36 10.6000 6.30000 6.80000 7.50000 6.50000 
37 10.7000 7.00000 7.00000 7.90000 7.20000 
38 10.5000 7.20000 7.40000 7.90000 6.60000 
39 10.4000 6.70000 6.80000 8.00000 7.20000 
40 11.0000 6.20000 6.90000 7.80000 6.90000 
VARIABLES: 
CASE 6 PURl 7 PULl 8 PUL2 9 PUL3 10 PUL4 
1 8.40000 8.40000 6.90000 7.90000 6.80000 
2 8.50000 8.50000 6.80000 7.70000 6.60000 
3 8.50000 8.50000 5.80000 7.90000 7.10000 
4 9.00000 9.00000 6.80000 8.30000 7.60000 
5 8.60000 8.50000 6.60000 8.00000 7.80000 
6 8.60000 8.60000 6.40000 7.80000 7.60000 
7 8.70000 8.50000 6.10000 7.80000 7.20000 
8 8.90000 9.20000 7.20000 7.80000 7.60000 
9 8.50000 8.40000 7.50000 8.50000 7.60000 
10 8.90000 9.00000 6.90000 8.00000 7.40000 
11 8.70000 8.70000 6.60000 8.10000 6.10000 
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MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Male Sample, Permanent Dentition 
, COMMAND: PRINT DATA 
VARIABLES: 
CASE 6 PURl 7 PULl 8 PUL2 9 PUI.3 10 PUI.4 
12 8.30000 8.30000 6.70000 7.80000 6.70000 
13 8.60000 8.70000 6.80000 8.00000 6.80000 
14 9.80000 9.50000 7.20000 8.00000 7.30000 
15 8.50000 8.50000 6.40000 8.30000 7.10000 
16 9.00000 9.00000 7.00000 7.60000 7.20000 
17 9.20000 9.20000 6.20000 7.70000 7.00000 
18 9.20000 9.30000 7.30000 8.30000 7.80000 
19 9.50000 9.70000 7.30000 8.70000 7.80000 
20 7.80000 7.80000 6.40000 8.30000 7.40000 
21 8.40000 8.60000 6.00000 7.90000 6.20000 
22 8.70000 8.70000 6.80000 7.60000 6.80000 
23 8.30000 8.20000 7.20000 8.20000 7.40000 
24 8.10000 8.00000 6.40000 7.50000 6.40000 
25 8.70000 8.80000 6.00000 8.10000 7.30000 
26 9.20000 9.00000 7.00000 8.10000 7.30000 
27 8.10000 8.00000 6.60000 7.70000 6.50000 
28 8.60000 8.70000 6.60000 8.30000 7.30000 
29 8.60000 8.50000 6.80000 8.00000 7.20000 
30 8.80000 9.00000 7.20000 8.40000 8.00000 
31 8.70000 8.70000 7.00000 7.80000 7.10000 
32 8.40000 8.40000 7.10000 7.70000 6.80000 
33 9.20000 9.30000 7.20000 8.70000 7.80000 
34 9.90000 9.90000 7.30000 8.10000 7.20000 
35 9.40000 9.50000 7.40000 7.90000 7.00000 
36 8.30000 8.40000 6.40000 7.50000 7.00000 
37 8.60000 8.50000 7.10000 7.90000 6.90000 
38 8.80000 8.80000 6.40000 7.90000 7.40000 
39 9.10000 9.10000 6.90000 8.10000 6.90000 
40' 9.20000 9.20000 6.70000 7.80000 6.90000 
VARIABLES: 
CASE II PUL5 12 PUL6 13 PI.R6 14 PI.R5 15 PLR4 
1 6.70000 10.2000 10.6000 7.00000 7.20000 
2 6.50000 10.3000 10.0000 6.90000 6.80000 
3 6.40000 10.4000 ll.3000 7.20000 7.10000 
4 7.30000 10.2000 ll.9000 8.00000 7.60000 
5 7.20000 ll.1000 12.1000 8.20000 7.80000 
6 6.80000 ll.OOOO ll.6000 7.60000 7.70000 
7 6.40000 10.8000 11. 3000 7.30000 7.50000 
8 7.20000 ll.9000 12.1000 7.80000 7.50000 
9 7.50000 10.9000 ll.OOOO 7.20000 7.20000 
10 7.30000 10.3000 12.3000 7.00000 7.20000 
II 6.80000 10.4000 ll.4000 7.30000 6.90000 
12 6.60000 10.6000 10.9000 6.90000 6.70000 
13 6.40000 9.80000 10.3000 6.70000 6.30000 
14 7.00000 ll.OOOO 12.2000 7.50000 7.40000 
15 6.90000 10.4000 10.9000 7.20000 6.70000 
16 7.50000 11. 4000 12.5000 7.30000 7.60000 
17 6.60000 10.4000 10.7000 7.20000 7.30000 
18 7.00000 11. 6000 ll.8000 8.50000 7.90000 
19 6.60000 ll.4000 12.1000 7.60000 7.60000 
20 7.10000 10.3000 10.9000 7.40000 7.10000 
21 6.30000 10.0000 11. 3000 7.10000 6.70000 
22 6.90000 10.4000 ll.2000 6.80000 7.00000 
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MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Male Sample, Permanent Dentition 
COMMAND: PRINT DATA 
VARIABLES: 
CASE 11 PULS 12 PUL6 13 PLR6 14 PLRS 15 PLR4 
23 6.80000 10.4000 10.7000 7.50000 6.80000 
24 6.80000 10.2000 10.4000 7.40000 6.90000 
25 7.00000 10.0000 11. 4000 7.10000 7.00000 
26 6.90000 10.8000 11. 2000 7.60000 7.60000 
27 6.50000 10.0000 10.5000 7.00000 6.60000 
28 7.50000 11.7000 12.5000 7.60000 7.40000 
29 7.20000 10.7000 11.1000 7.20000 7.30000 
30 7.50000 12.0000 11.4000 7.40000 7.50000 
31 6.80000 10.6000 12.0000 7.50000 7.00000 
32 6.60000 10.0000 10.6000 6.80000 6.60000 
33 7.00000 10.2000 11. 7000 7.40000 7.70000 
34 7.10000 11.2000 12.3000 7.60000 7.50000 
35 6.80000 10.5000 11. 5000 7.30000 7.50000 
36 6.50000 10.6000 11.1000 7.00000 6.80000 
37 7.00000 10.5000 11.4000 7.40000 7.40000 
38 7.20000 10.6000 11.1000 7.80000 7.70000 
39 6.70000 10.4000 11.5000 7.20000 7.00000 
40 6.20000 11.0000 11. 9000 6.70000 7.50000 
VARIABLES: 
CASE 16 PLR3 17 PLR2 18 PLR1 19 PLL1 20 PLL2 
1 6.70000 5.80000 5.20000 5.00000 5.60000 
2 6.70000 6.40000 5.50000 5.20000 6.00000 
3 6.80000 5.80000 5.10000 5.40000 5.60000 
4 7.20000 6.50000 5.70000 5.60000 6.70000 
5 7.20000 6.20000 5.20000 5.30000 5.80000 
6 6.90000 6.00000 5.20000 5.00000 6.10000 
7 7.20000 6.10000 5.60000 5.70000 5.90000 
8 6.70000 6.10000 5.60000 5.40000 6.10000 
9 7.30000 6.10000 5.20000 5.20000 6.10000 
10 7.30000 6.30000 5.80000 5.90000 6.70000 
11 6.70000 5.90000 5.20000 5.10000 5.90000 
12 6.50000 5.70000 5.10000 5.30000 5.90000 
13 6.50000 6.00000 5.50000 5.60000 6.00000 
14 7.30000 6.70000 5.70000 5.80000 6.50000 
15 7.10000 6.00000 5.70000 5.70000 5.90000 
16 6.90000 6.10000 5.30000 5.40000 6.40000 
17 6.70000 6.00000 5.40000 5.30000 5.90000 
18 7.20000 5.80000 5.60000 5.60000 6.10000 
19 8.10000 6.50000 5.70000 5.90000 6.80000 
20 6.90000 5.30000 5.20000 5.20000 5.50000 
21 6.90000 6.10000 5.10000 5.10000 5.90000 
22 6.80000 5.60000 5.50000 5.50000 5.60000 
23 7.00000 6.20000 5.30000 5.30000 6.10000 
24 6.40000 5.40000 4.80000 4.80000 5.50000 
25 7.10000 6.00000 5.80000 5.40000 6.00000 
26 7.40000 6.10000 5.70000 5.70000 6.10000 
27 6.60000 6.10000 5.30000 5.30000 6.00000 
28 7.10000 6.10000 5.20000 5.30000 6.00000 
29 7.40000 6.30000 5.50000 5.40000 6.20000 
30 7.30000 6.00000 5.50000 5.50000 6.00000 
31 6.90000 6.00000 5.60000 5.60000 6.00000 
32 6.70000 6.10000 5.00000 5.00000 6.10000 
33 7.80000 6.80000 5.50000 5.80000 6.80000 
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MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Male Sample, Permanent Dentition 
COMMAND: PRINT DATA 
VARIABLES: 
CASE 16 PLR3 17 PLR2 18 PLRl 19 PLLl 20 PLL2 
34 7.40000 6.50000 6.40000 6.40000 6.60000 
35 7.10000 6.40000 6.10000 6.10000 6.40000 
36 7.10000 5.90000 5.30000 5.30000 5.90000 
37 6.70000 6.10000 5.20000 5.20000 6.00000 
38 6.70000 6.10000 5.20000 5.30000 6.10000 
39 6.80000 6.20000 5.50000 5.50000 6.00000 
40 7.00000 6.40000 5.50000 5.40000 6.40000 
VARIABLES: 
CASE 21 PLL3 22 PLL4 23 PLL5 24 PLL6 
1 6.80000 7.30000 7.20000 10.0000 
2 6.20000 6.80000 6.80000 10.0000 
3 6.80000 6.70000 7.10000 11. 4000 
4 7.00000 7.60000 7.70000 11.8000 
5 6.60000 7.50000 8.10000 12.0000 
6 7.20000 7.80000 7.80000 11.7000 
7 7.00000 7.60000 7.50000 11. 4000 
8 6.60000 7.40000 7.80000 12.1000 
9 7.40000 7.10000 7.10000 10.6000 
10 7.10000 7.60000 7.40000 12.2000 
11 6.90000 6.90000 7.10000 11.4000 
12 6.70000 6.80000 7.00000 11.0000 
13 6.30000 6.50000 6.60000 10.2000 
14 7.10000 7.20000 7.50000 12.1000 
15 7.60000 7.20000 7.20000 11.0000 
16 7.10000 7.30000 7.70000 12.4000 
17 6.70000 7.20000 7.20000 10.4000 
18 7.30000 7.70000 8.60000 11. 9000 
19 7.80000 7.20000 7.60000 12.2000 
20 6.90000 6.70000 7.30000 10.9000 
21 7.00000 6.90000 7.00000 11. 4000 
22 6.80000 6.80000 6.70000 11.1000 
23 6.90000 6.70000 7.30000 11.1000 
24 6.30000 7.10000 7.20000 10.8000 
25 7.20000 7.20000 6.90000 11. 4000 
26 6.80000 7.60000 7.70000 11.1000 
27 6.50000 6.70000 6.70000 10.6000 
28 7.20000 7.50000 7.50000 12.5000 
29 7.30000 7.40000 7.30000 10.9000 
30 7.30000 7.70000 7.50000 11.5000 
31 6.80000 7.10000 7.70000 12.1000 
32 6.90000 6.80000 6.70000 10.4000 
33 7.80000 7.70000 7.30000 11. 6000 
34 7.60000 7.30000 7.40000 12.4000 
35 7.00000 7.50000 7.40000 11. 5000 
36 7.00000 6.70000 7.00000 11. 0000 
37 6.80000 7.40000 7.40000 11. 4000 
38 6.80000 7.40000 7.60000 11.2000 
39 6.80000 7.00000 7.20000 11. 4000 
40 7.10000 7.20000 7.00000 12.0000 
61 
MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Female Sample, Permanent Dentition 
COMMAND: PRINT DATA 
MISSING VALUE TREATMENT: INCLUDE 
VARIABLES: 
CASE 1 PUR6 2 PUR5 3 PUR4 4 PUR3 5 PUR2 
1 9.10000 7.00000 7.00000 7.10000 6.40000 
2 9.30000 6.20000 6.80000 7.50000 6.40000 
3 10.7000 6.20000 6.80000 7.30000 7.70000 
4 10.3000 6.10000 6.10000 7.40000 5.80000 
5 10.3000 6.80000 6.80000 7.30000 6.90000 
6 9.90000 6.00000 6.40000 6.80000 5.20000 
7 10.3000 6.10000 6.40000 7.50000 6.40000 
8 10.9000 7.10000 7.00000 8.00000 6.40000 
9 10.3000 6.30000 6.30000 7.50000 6.70000 
10 10.8000 7.10000 7.60000 8.40000 6.80000 
11 9.40000 5.70000 6.00000 7.00000 5.90000 
12 10.0000 7.00000 7.60000 8.30000 8.00000 
13 10.6000 6.00000 6.30000 7.40000 6.40000 
14 10. "'00 5.90000 6.40000 7.30000 6.00000 
15 10.7000 7.50000 8.00000 7.80000 7.20000 
16 10.5000 6.70000 6.90000 7.70000 7.30000 
17 10.4000 7.00000 7.50000 7.80000 6.80000 
18 10.8000 6.70000 6.90000 7.50000 6.60000 
19 10.5000 6.00000 6.70000 7.30000 7.70000 
20 10.2000 6.30000 6.70000 7.90000 7.00000 
21 10.6000 6.90000 7.00000 8.00000 7.10000 
22 10.2000 6.60000 6.10000 7.80000 7.20000 
23 9.90000 6.50000 6.80000 8.00000 5.90000 
24 10.2000 6.60000 6.80000 7.70000 6.70000 
25 9.50000 6.10000 6.70000 7.50000 6.10000 
26 10.2000 6.70000 7.10000 7.80000 6.90000 
27 10.1000 6.60000 6.90000 7.60000 6.80000 
28 10.0000 6.40000 6.90000 7.20000 6.80000 
29 9.60000 5.80000 6.20000 7.50000 6.40000 
30 10.9000 7.50000 7.10000 7.80000 7.40000 
31 10.7000 6.70000 7.10000 7.20000 7.30000 
32 11. 0000 7.30000 7.50000 7.60000 7.20000 
33 10.0000 6.60000 6.40000 7.60000 6.00000 
34 11.2000 7.40000 7.30000 8.40000 7.10000 
35 10.7000 7.10000 7.10000 7.50000 MISSING 
36 11.4000 7.60000 7.60000 7.80000 7.00000 
37 10.7000 6.90000 7.10000 7.80000 7.00000 
38 10.2000 6.70000 6.40000 7.50000 6.00000 
39 9.90000 6.60000 6.90000 7.10000 6.30000 
40 10.1000 7.20000 7.20000 8.30000 6.90000 
VARIABLES: 
CASE 6 PURL 7 PULL 8 PUL2 9 PUL3 10 PUL4 
1 8.60000 8.40000 7.00000 7.20000 7.00000 
2 8.20000 8.20000 6.30000 7.50000 6.60000 
3 9.00000 8.80000 7.00000 7.50000 6.90000 
4 8.10000 8.40000 5.80000 7.50000 6.50000 
5 9.30000 9.30000 6.80000 7.40000 6.90000 
6 8.00000 7.90000 5.30000 6.80000 6.80000 
7 8.70000 8.40000 6.30000 7.40000 6.10000 
8 8.80000 8.80000 7.00000 8.10000 6.80000 
9 8.00000 8.10000 6.900DO 7.50000 6.40000 
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MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Female Sample, Permanent Dentition 
COMMAND: PRINT DATA 
VARIABLES: 
CASE 6 PURl 7 PULl 8 PUL2 9 PUL3 10 PUL4 
10 8.30000 8.20000 6.60000 8.30000 7.80000 
11 7.70000 7.60000 6.60000 7.00000 5.90000 
12 9.30000 9.50000 8.10000 8.50000 7.30000 
13 8.30000 8.50000 6.30000 7.60000 5.90000 
14 7.70000 7.60000 5.80000 7.50000 6.50000 
15 9.10000 9.00000 6.80000 7.50000 7.90000 
16 8.60000 8.60000 7.20000 7.90000 6.90000 
17 8.80000 8.70000 6.90000 8.00000 7.30000 
18 8.70000 9.20000 7.00000 7.80000 6.80000 
19 8.40000 8.60000 7.20000 7.60000 6.60000 
20 7.50000 7.80000 6.70000 7.80000 6.60000 
21 8.10000 9.00000 7.20000 7.90000 7.00000 
22 8.70000 8.80000 7.10000 7.60000 6.30000 
23 8.60000 8.30000 6.10000 7.80000 6.60000 
24 8.30000 8.30000 6.90000 7.60000 7.20000 
25 8.00000 8.00000 6.200M 7.60000 6.70000 
26 8.40000 8.30000 6.90000 7.90000 7.30000 
27 8.60000 8.60000 6.60000 7.40000 6.80000 
28 8.40000 8.50000 6.50000 7.10000 6.80000 
29 7.90000 7.20000 6.10000 7.40000 6.10000 
30 8.90000 8.90000 7.30000 8.00000 7.50000 
31 9.20000 9.30000 7.40000 7.30000 7.40000 
32 9.30000 9. 0000,0 7.20000 7.50000 7.50000 
33 8.40000 8.50000 5.90000 7.60000 6.40000 
34 9.00000 9.10000 6.80000 8.20000 7.30000 
35 8.50000 8.60000 MISSING 7.60000 7.00000 
36 9.30000 9.40000 7.50000 8.00000 7.50000 
37 8.40000 8.40000 6.90000 7.60000 7.30000 
38 7.50000 7.50000 6.20000 7.30000 6.60000 
39 8.20000 8.30000 6.60000 7.30000 7.00000 
40 8.90000 8.90000 7.30000 8.20000 7.30000 
VARIABLES: 
CASE 11 PUL5 12 PUL6 13 PLR6 14 PLR5 15 PLR4 
1 7.10000 9.40000 9.60000 7.50000 7.00000 
2 6.10000 9.50000 10.4000 6.70000 6.90000 
3 6.50000 10.7000 11.1000 7.00000 6.90000 
4 6.20000 10.3000 10.2000 6.80000 6.90000 5 6.50000 10.1000 10.6000 6.90000 6.90000 6 6.20000 10.4000 MISSING 6.60000 6.40000 
7 6.40000 9.90000 10.4000 6.70000 7.10000 
8 7.20000 10.7000 10.7000 8.10000 7.20000 
9 6.60000 9.90000 10.4000 6.80000 6.50000 
10 7.10000 10.2000 11.3000 7.20000 7.90000 
11 5.60000 9.20000 9.70000 6.40000 6.40000 
12 7.20000 10.0000 11.1000 7.60000 7.40000 
13 6.00000 10.5000 10.4000 6.40000 6.50000 
14 6.30000 10.3000 10.4000 6.40000 6.80000 
15 7.00000 10.9000 10.4000 7.20000 7.10000 
16 6.90000 10.4000 10.9000 6.80000 7.00000 
17 7.00000 10.3000 10.6000 7.60000 7.30000 
18 6.40000 10.9000 10.9000 7.10000 7.30000 
19 6.00000 10.3000 11.1000 7.00000 7'.00000 
20 6.60000 10.3000 10.7000 6.60000 6.60000 
63 
MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Female Sample, Permanent Dentition 
COMMAND: PRINT DATA 
VARIABLES: 
CASE 11 PUL5 12 PUL6 13 PLR6 14 PLR5 15 PLR4 
21 6.70000 10.7000 11. 8000 7.40000 7.70000 
22 6.60000 10.2000 10.9000 7.10000 6.20000 
23 6.50000 9.60000 10.4000 6.70000 7.00000 24 7.20000 10.3000 10.0000 7.70000 7.00000 
25 6.00000 9.40000 10.0000 6.40000 6.40000 26 6.80000 10.6000 11.3000 7.60000 7.20000 27 6.50000 10.1000 10.8000 6.80000 6.70000 28 6.70000 10.1000 11.1000 6.70000 6.90000 29 5.80000 9.60000 9.90000 6.10000 6.50000 30 7.70000 11.0000 11.7000 8.20000 8.20000 31 6.70000 10.4000 11. 2000 7.70000 7.80000 32 7.30000 11.0000 11.5000 7.20000 7.10000 33 6.40000 10.0000 10.0000 6.70000 6.70000 34 7.60000 11.3000 11. 9000 7.60000 7.00000 35 7.10000 11. 3000 11. 3000 7.20000 7.70000 36 7.60000 10.7000 11. 8000 7.80000 8.0(""'11'1 37 7.20000 10.9000 11. 3000 7.30000 7.20000 38 6.50000 10.4000 10.4000 7.10000 6.30000 39 6.50000 10.0000 10.7000 7.50000 6.70000 40 7.40000 10.3000 10.9000 6.80000 7.40000 
VARIABLES: 
CASE 16 PLR3 17 PLR2 18 PLRl 19 PLLl 20 PLL2 1 6.20000 5.90000 5.30000 5.20000 5.80000 2 6.40000 5.50000 5.10000 5.00000 5.50000 3 6.40000 5.60000 5.50000 5.60000 5.70000 4 6.40000 5.40000 5.00000 4.80000 5.40000 5 6.60000 6.10000 5.90000 5.70000 6.20000 6 5.80000 4.80000 4.50000 4.80000 4.90000 7 6.00000 5.40000 4.60000 4.90000 5.40000 8 6.80000 6.40000 5.40000 5.40000 6.30000 9 6.20000 5.80000 5.20000 5.30000 6.00000 10 7.00000 6.00000 5.10000 5.10000 5.90000 11 5.80000 5.30000 4.80000 4.80000 5.30000 12 7.20000 6.50000 6.20000 6.20000 6.80000 13 6.50000 5.70000 5.20000 ·5.00000 5.80000 14 6.20000 5.60000 5.20000 5.00000 5.80000 15 7.00000 6.40000 5.70000 5.60000 5.80000 16 6.50000 6.00000 5.10000 5.40000 6.00000 17 6.90000 5.40000 5.30000 5.00000 5.60000 
18 6.60000 6.40000 5.50000 5.50000 5.70000 
19 6.30000 5.50000 5.00000 5.20000 5.40000 
20 6.70000 5.70000 4.70000 4.80000 5.60000 
21 6.90000 6.10000 5.30000 5.20000 6.00000 
22 7.30000 6.00000 5.60000 5.60000 6.00000 
23 6.50000 5.60000 5.40000 5.30000 5.30000 
24 6.50000 5.90000 5.40000 5.40000 5.70000 
2.5 6.20000 5.80000 5.30000 5.30000 6.20000 
26 6.60000 5.90000 5.20000 5.20000 5.90000 
27 6.40000 5.80000 5.00000 4.80000 5.80000 
28 6.30000 5.60000 5.10000 5.20000 5.80000 
29 6.10000 5.10000 4.60000 4.60000 5.20000 
30 6.90000 5.90000 5.40000 5.40000 5.80000 
31 6.60000 6.30000 5.50000 5.50000 6.40000 
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MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Female Sample, Permanent Dentition 
COMMAND: PRINT DATA 
VARIABLES: 
CASE 16 PLR3 17 PLR2 18 PLR1 19 PLL1 20 PLL2 
32 6.30000 6.40000 5.60000 5.50000 6.30000 
33 6.10000 5.40000 5.10000 5.10000 5.50000 
34 7.00000 6.10000 5.80000 5.60000 6.00000 
35 6.80000 5.90000 5.30000 5.10000 5.90000 
36 7.00000 6.70000 6.00000 6.00000 6.40000 
37 6.60000 5.60000 5.20000 5.20000 5.90000 
38 6.10000 5.40000 4.90000 4.80000 5.40000 
39 6.30000 5.70000 5.10000 5.10000 5.60000 
40 6.60000 6.60000 5.60000 5.70000 6.20000 
VARIABLES: 
CASE 21 PLL3 22 PLL4 23 PLL5 24 PLL6 
1 6.50000 6.80000 7.10000 9.80000 
2 6.20000 6.80000 6.70000 10.3000 
3 6.50000 6.70000 7.10000 11.0000 
4 6.40000 6.90000 6.80000 10.2000 
5 6.60000 6.90000 6.80000 10.7000 
6 5.70000 6.20000. 6.40000 MISSING 
7 6.00000 6.80000 6.50000 10.5000 
8 7.00000 7.90000 7.80000 10.7000 
9 6.10000 6.20000 7.00000 10.9000 
10 7.00000 7.70000 7.70000 11. 2000 
11 6.20000 6.00000 6.20000 9.40000 
12 7.30000 7.10000 7.50000 11.1000 
13 6.20000 6.50000 6.60000 10.4000 
14 6.90000 6.90000 6.50000 10.0000 
15 7.00000 7.50000 7.40000 10.4000 
16 6.50000 7.00000 6.60000 10.7000 
17 6.60000 7.10000 7.30000 10.4000 
18 6.60000 6.90000 7.00000 10.9000 
19 6.30000 7.00000 6.90000 11.0000 
20 6.80000 6.50000 6.70000 10.5000 
21 7.00000 7.30000 7.40000 11. 6000 
22 6.70000 6.70000 7.10000 10.5000 
23 6.40000 7.10000 6.50000 10.2000 
24 6.40000 6.90000 7.40000 10.0000 
25 6.20000 6.20000 6.50000 9.90000 
26 6.50000 7.30000 7.20000 11. 3000 
27 6.40000 6.50000 6.90000 10.7000 
28 6.20000 6.80000 6.80000 10.8000 
29 6.10000 6.50000 6.20000 9.90000 
30 6.80000 7.80000 8.30000 11. 7000 
31 6.60000 7.80000 7.80000 11.2000 
32 6.20000 7.20000 7.20000 11.2000 
33 6.30000 6.90000 6.80000 10.0000 
34 7.00000 7.00000 7.60000 11.7000 
35 6.70000 7.60000 7.40000 11. 3000 
36 7.20000 7.50000 8.00000 11.8000 
37 6.90000 7.00000 7.20000 11.2000 
38 5.90000 6.20000 7.00000 10.3000 
39 6.10000 6.70000 7.30000 10.5000 
40 6.50000 7.50000 7.00000 11. 0000 
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MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Male Sample, Primary Dentition 
COMMAND: PRINT DATA 
MISSING VALUE TREATMENT: INCLUDE 
VARIABLES: 
CASE 1 DUR5 2 DUR4 3 DUR3 4 DUR2 5 DUR1 
1 8.50000 7.10000 6.90000 5.70000 6.50000 
2 8.50000 7.40000 6.50000 5.40000 6.20000 
3 9.40000 7.40000 6.80000 5.40000 6.70000 
4 8.80000 7.20000 6.70000 5.30000 6.40000 
5 9.10000 7.30000 7.00000 5.00000 6.30000 
6 9.00000 7.70000 7.60000 5.60000 6.60000 
7 9.30000 7.10000 6.20000 5.50000 6.70000 
8 9.90000 7.90000 7.20000 5.60000 6.70000 
9 9.10000 7.40000 6.50000 5.30000 6.20000 
10 8.90000 7.60000 7.50000 5.40000 6.80000 
11 9.00000 7.20000 6.90000 5.50000 ".80000 
12 8.40000 7.20000 6.40000 5.20000 6.40000 
13 8.30000 6.70000 6.40000 4.90000 6.00000 
14 10.2000 8.00000 7.10000 5.40000 6.90000 
15 8.30000 7.30000 6.70000 5.30000 6.30000 
16 9.40000 8.00000 6.80000 5.40000 6.80000 
17 8.90000 7.20000 6.60000 5.20000 6.70000 
18 9.00000 7.40000 7.20000 5.30000 6.80000 
19 9.90000 7.90000 7.80000 5.70000 7.30000 
20 8.60000 7.00000 6.60000 5.00000 6.30000 
VARIABLES: 
CASE 6 DULl 7 DUL2 8 DUL3 9 DUL4 10 DUL5 
1 6.50000 5.50000 6.70000 7.10000 8.90000 
2 6.30000 5.10000 6.50000 7.20000 8.40000 
3 6.70000 5.40000 7.00000 7.70000 9.20000 
4 6.40000 5.40000 6.90000 7.10000 8.80000 
5 6.20000 4.90000 6.90000 . 7.10000 9.10000 
6 6.40000 5.40000 7.30000 7.70000 9.00000 
7 6.60000 5.30000 6.30000 7.30000 8.80000 
8 6.80000 5.70000 7.20000 8.30000 9.50000 
9 6.00000 5.40000 7.00000 7.20000 8.90000 
10 6.70000 5.70000 7.40000 7.50000 8.90000 
11 6.90000 5.80000 6.90000 7.20000 8.80000 
12 6.40000 5.00000 6.60000 6.90000 9.00000 
13 6.20000 4.70000 6.20000 6.40000 8.30000 
14 6.90000 5.40000 7.30000 8.20000 9.60000 
15 6.20000 5.20000 6.70000 7.10000 8.40000 
16 7.00000 5.30000 6.70000 8.30000 9.30000 
17 6.90000 5.30000 6.50000 7.00000 8.40000 
18 6.70000 5.30000 7.10000 7.70000 9.10000 
19 7.30000 5.90000 7.30000 7.80000 9.80000 
20 6.30000 5.20000 6.60000 6.60000 9.10000 
VARIABLES: 
CASE 11 DLR5 12 DLR4 13 DLR3 14 DLR2 15 DLR1 
1 9.50000 7.90000 6.70000 5.50000 4.20000 
2 9.30000 7.40000 6.00000 4.20000 3.90000 
3 10.0000 8.10000 5.50000 5.00000 4.70000 
4 10.1000 7.80000 6.20000 4.20000 4.20000 
5 9.80000 7.90000 5.70000 4.50000 MISSING 
6 10.1000 8.40000 6.10000 4.50000 4.30000 
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MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Male Sample, Primary Dentition 
COMMAND: PRINT DATA 
VARIABLES: 
CASE 11 DLR5 12 DLR4 13 DLR3 14 DLR2 15 DLRl 
7 9.90000 8.20000 5.50000 4.40000 4.20000 
8 10.0000 9.00000 6.30000 4.50000 4.30000 
9 9.60000 8.10000 5.80000 4.10000 3.70000 
10 10.2000 8.20000 6.30000 5.20000 4.30000 
11 9.90000 8.30000 6.30000 5.10000 4.40000 
12 9.50000 8.00000 5.90000 4.40000 3.90000 
13 9.00000 7.00000 5.50000 4.40000 3.80000 
14 10.2000 8.70000 6.30000 4.90000 4.50000 
15 9.50000 8.10000 5.70000 4.60000 4.30000 
16 10.5000 8.80000 6.00000 5.60000 4.20000 
17 10.2000 7.90000 6.00000 4.40000 4.10000 
18 10.0000 8.80000 6.00000 5.00000 4.30000 
19 10.9000 8.40000 7.00000 5.30000 4.30000 
20 9.70000 7.10000 5.60000 4.60000 4.00000 
VARIABLES: 
CASE 16 DLLl 17 DLL2 18 DLL3 19 DLL4 20 DLL5 
1 4.20000 4.90000 6.10000 7.80000 9.50000 
2 3.80000 4.60000 5.90000 7.30000 9.20000 
3 4.60000 5.00000 5.90000 8.00000 10.2000 
4 4.10000 4.30000 6.10000 7.90000 9.70000 
5 MISSING 4.50000 5.80000 8.20000 9.80000 
6 4.30000 4.40000 6.20000 8.30000 10.1000 
7 4.40000 4.60000 5.30000 8.20000 9.80000 
8 4.10000 4.90000 6.30000 8.70000 10.3000 
9 3.70000 4.30000 6.10000 7.90000 9.60000 
10 4.30000 5.40000 6.10000 7.80000 10.4000 
11 4.40000 5.00000 6.10000 8.00000 9.80000 
12 3.90000 4.10000 5.60000 8.00000 9.40000 
13 3.70000 4.70000 5.70000 7.20000 9.00000 
14 4.50000 5.10000 6.10000 8.60000 10.1000 
15 4.20000 4.50000 5.70000 7.80000 9.50000 
16 4.10000 5.10000 5.80000 8.50000 10.4000 
17 3.80000 4.50000 5.90000 7.50000 10.1000 
18 4.40000 4.80000 5.80000 8.70000 10.2000 
19 4.30000 5.00000 6.10000 8.40000 11.2000 
20 4.00000 4.60000 5.50000 7.60000 9.70000 
67 
MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Female Sample, Primary Dentition 
COMMAND: PRINT DATA 
MISSING VALUE TREATMENT: INCLUDE 
VARIABLES: 
CASE 1 DUR5 2 DUR4 3 DUR3 4 DUR2 5 DUR1 
1 9.30000 7.60000 7.10000 5.70000 6.70000 
2 8.10000 6.80000 6.50000 5.10000 6.40000 
3 9.70000 7.70000 6.50000 5.70000 6.70000 
4 8.40000 6.50000 6.30000 4.70000 6.20000 
5 8.60000 6.80000 7.10000 5.30000 6.70000 
6 8.80000 6.20000 5.40000 4.40000 6.00000 
7 8.40000 6.80000 6.40000 4.90000 6.60000 
8 9.20000 7.20000 6.60000 5.20000 6.10000 
9 8.40000 7.20000 7.20000 4.90000 6.10000 
10 9.10000 7.10000 7.50000 5.50000 6.30000 
11 8.00000 6.40000 6.40000 4.70000 6.10000 
12 9.00000 7.40000 7.10000 5.50000 6.80000 
13 9.30000 6.40000 6.00000 4.60000 5.70000 
14 9.00000 6.80000 6.70000 5.90000 MISSING 
15 9.60000 7.50000 6.90000 5.00000 6.80000 
16 9.00000 7.10000 7.50000 5.60000 6.80000 
17 8.50000 6.50000 6.30000 5.10000 6.40000 
18 9.00000 6.90000 7.00000 5.50000 7.00000 
19 9.00000 6.90000 6.70000 5.70000 7.50000 
20 9.00000 6.90000 6.50000 5.10000 5.70000 
VARIABLES: 
CASE 6 DULl 7 DUL2 8 DUL3 9 DUL4 10 DUL5 
1 6.80000 5.60000 7.40000 7.40000 9.10000 
2 6.50000 5.30000 6.50000 6.60000 8.00000 
3 6.60000 5.60000 6.50000 7.80000 9.80000 
4 6.20000 4.70000 6.30000 6.30000 8.30000 
5 6.80000 5.30000 7.10000 6.80000 8.60000 
6 6.00000 4.60000 6.20000 6.60000 8.30000 
7 6.30000 5.00000 7.00000 7.00000 8.50000 
8 5.90000 4.80000 6.80000 6.90000 9.10000 
9 6.30000 5.20000 6.80000 7.00000 8.30000 
10 .6.30000 5.40000 7.20000 6.80000 9.00000 
11 5.90000 5.30000 6.60000 6.40000 8.20000 
12 6.60000 5.10000 7.20000 7.30000 9.00000 
13 5.50000 4.60000 6.20000 6.70000 9.40000 
14 MISSING 5.60000 6.50000 7.00000 9.00000 
15 6.60000 4.90000 6.90000 7.80000 9.70000 
16 6.90000 5.60000 6.90000 7.40000 9.30000 
17 6.20000 5.10000 6.10000 6.80000 8.30000 
18 7.10000 5.60000 7.20000 7.50000 9.20000 
19 7.30000 5.60000 6.70000 7.00000 8.90000 
20 5.50000 5.00000 6.30000 6.80000 9.00000 
VARIABLES: 
CASE 11 DLR5 12 DLR4 13 DLR3 14 DLR2 15 DLR1 
1 9.70000 8.20000 6.00000 4.90000 3.90000 
2 9.40000 7.70000 5.30000 4.30000 3.70000 
3 10.0000 8.20000 5.90000 5.20000 4.20000 
4 9.10000 7.50000 5.40000 4.10000 4.00000 
5 9.60000 7.60000 5.20000 4.40000 3.70000 
6 9.20000 7.60000 5.50000 4.20000 3.70000 
68 
MESIODISTAL CROWN DIAMETER DATA 
COLLECTED: Female Sample, Primary Dentition 
COMMAND: PRINT DATA 
VARIABLES: 
'CASE 11 OLR5 12 DLR4 13 DLR3 14 DLR2 15 DLR1 
7 8.50000 7.30000 5.30000 4.70000 3.80000 
a 9.40000 7.70000 5.60000 4.50000 3.70000 
9 9.30000 8.10000 6.20000 4.60000 4.20000 
10 9.20000 8.40000 6.10000 5.00000 4.00000 
11 9.40000 MISSING 5.80000 4.50000 4.10000 
12 10.0000 8.00000 6.00000 4.90000 4.10000 
13 9.10000 7.60000 5.70000 4.40000 3.50000 
14 9.70000 7.60000 5.90000 5.40000 3.80000 
15 9.80000 8.50000 6.00000 4.80000 4.30000 
16 9.70000 7.50000 5.70000 5.00000 4.30000 
17 9.60000 7.30000 5.60000 4.70000 4.00000 
18 10.5000 8.30000 6.20000 4.70000 4.00000 
19 8.90000 7.60000 5.80000 4.90000 4.20000 
20 9.20000 8.00000 5.60000 4.20000 3.70000 
VARIABLES: 
CASE 16 DLLI 17 OLL2 18 OLL3 19 DLL4 20 DLL5 
1 4.00000 4.80000 5.70000 8.00000 9.80000 
2 3.70000 4.50000 5.50000 8.00000 9.40000 
3 4.10000 5.20000 6.00000 8.00000 10.1000 
4 3.70000 4.50000 5.60000 7.60000 8.70000 
5 3.70000 4.40000 5.70000 7.60000 9.60000 
6 3.50000 4.30000 5.50000 7.50000 9.40000 
7 3.90000 4.60000 5.60000 7.00000 8.90000 
8 3.70000 4.50000 5.60000 7.60000 9.80000 
9 4.20000 4.60000 5.70000 8.10000 9.60000 
10 4.00000 4.80000 6.00000 8.30000 9.80000 
11 3.80000 4.70000 5.70000 MISSING 9.40000 
12 4.20000 5.00000 6.00000 8.00000 10.1000 
13 3.50000 4.20000 5.20000 7.20000 8.90000 
14 4.20000 5.20000 6.10000 7.50000 9.50000 
15 4.20000 4.70000 6.20000 8.30000 9.80000 
16 4.20000 5.90000 6.00000 7.10000 '9.50000 
17 3.90000 4.30000 5.50000 7.30000 9.30000 
18 4.10000 4.60000 5.70000 8.50000 10.4000 
19 4.20000 4.70000 5.90000 7.10000 9.40000 
20 3.80000 4.10000 5.50000 7.80000 9.20000 
